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I appp''''j'·S to b~ h"Lc:h i ~5 r ani'gcd
:LSD in La~ I<yoq where tre wo spec~es W~ L nl~o in~r dJcerl.
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'-nd ,C(J UO'/ qf .. he spt:H:iAS if' the ne:w -ab! -at~;;."
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II'ITFC UCT r I ~
r.n;~tJ£tll-Dm1."" ni l.ot.Lc;,~Js ~.1 NE' PI''' 'flO'O:; -+::- a~ Ttl~ i~ ( ilrd:iL:':-.'
-al-o+he o.pon h1.~"otiCL'';',) ;IS d :";11:. Ilui LI ~h~ 1:11 "pi e gr·.]
ITt'" W?iFI'">" .... 9t:.J~). Til"': SpE:-. es IS P _.,:;,=,,,t1'/ c'JmnOI1 J.n ,n.:l.rt i Ls
Cll' -ht?:l HC)I-.d. It OCt:UTii> cnge' r"r ~i"i~h \i 9.<31l1ael.,l5 L./ln~
.:;nrl I. ;::.llLil. -IE' Ii:!' "", t DUg l-lLiU mue:" oT i S il,;) Lura n E" l.r.
F'odes'jr,'~ in -(i~e ;bl arid aCTor:=-s'Q ,"'~;;: Aft...·Ld, ethu '!rJ Ld'ps
1-' dali' 11q-1-. .n;:.;, i,nd AIb8-t ir E-.~t ~I't-il'-' (Lnw8-l""" f,n····1
1';'5 E 1. The, i.U , a 1 dis 'tt- i u t. 1. 0 n \J 'f fJ. • _+-.1 9 t_· (~U S ~ _.. 9 iv,=> n b ' ,.
rr~wavas :198~. ~s The YDr~cn Iver near iel Aviv' th~ Nllr
':E:'bel fa' Eli" Lsd-;::. Ch'(d h;,1.:'Hi~ Niger" system~ '/0' ~ r~:i'" .~
.:i~mbi a I, \, ",r- ~ Senlt'q::d R ......, .''''~ ~ L_ k~<;;, .l:'d Ii"" t! [dlAJ d!1 t· J. \ II
t \"IOc' sal 1m-;e" p~n- ts, P f La\--' G -dn (J i"Th j ....:. ,= : La k? T e.nri. ;:;(11 d thE' Ci
E' hi pian I ~ (''''=. r:: gill ,... ",'er- ,OIHe Sv",t'. .m; r, L""i-:p Tur-kan",
(r;'.IdD f) ;:,uqu·:,':l. rlvc:'r- e'tf'ld ... ··~··.e F/clt-itlt,JJo. s.~ n~L(jqni~c;;.'=i b~'I\'~lI
'::it..b;:;f) ='c: ·.t:!s .. nc: 1ud ing Jef.:lC:iir..9.!D,l~ ~..!.:~lot~2 .. ~-,rjl.ldr_d l...c~rdlg: onl;:> cJ r ·-hE.'
t 1.,:!.~dlng'S stoc!>:,(3d l.n Var-i.DU':* W::i.·l:",r'·, .'11 ! Ig.'3,1 ct·::;.
F ,1'1 hint] .1t~", 'ntrDdUI: ,io', jJ\ ULjelnCD. II·-om clle (?ar l'y 19:'0...:.,
:J. Q ~.l ('"It..'Lt:.U.z ha'5 bp(:ome tha IrILlS ~J;bLH\da' t i:'l"",-J CdlTlm-r-r.: ell v tllt=
" S.·..unpQt""'" 211 1:. "':. :L.qJ:l.ine .. 'om Ldke . 'ic .Dr·i, ", n . -h .:It d 'i ~
CLlI Lt-,::lsts ""helr'ply wi'_ I . he tilapia ", the 1'./ 0::; d'lli 19 rs 'Jj,.1'1
e"~ O. es~_tE'ntd5. ilnd Q. yariat,ilts-,. Thl";] flkl':'l·lSt3.Y cd 1:.11
~omm r~:dl 1 .. 9 lery ~f b1th La~eE Victoria ~n ['yo 0 ~te
1.._C?_\?cLI!: ml s Il i 1Cl .iLJJ~ nd b~ n,..j.. lotic l§.. (Ttle I'h:' e [T r-
an tiler:i.1 n:ld C2d spec.,:::;,s ,Ogi.tu-ClhWilYO, 198,.'je 989; f
·QB8). F'L.IITI tl·1E. mH~ ~~vEnt·G!£. b"J pt-e·;;pnt~, th(;; "L~JO ~tpr~LiE
comp)'·i.5~ on .:t..V?r-'"'g I j/~ LJ1' t e ':.a .. ch ,:j.t !"'lasli?-== (1_.:J.k2 '/·':\.:cw·
1".011"1'1\ (Ta,le 1). HO'·jeve, ~ whi.~e "_. nilu -f;:l\S 11 ~ I-O~I::'i' ~c:i j"'i h
,': enUon ir I~ p.Ht:t due t~CI .11::5 l.m~aL~ On the lake fis'el"y
( Oq tL\--i. h l"li:\ yCJ 198'~, .'~El8· ACC2 f't::! • J. 98 J. L t88 r; [lg" [' j. ~, -,84 '
Ok~-onOll e·t ~l 19} 'I,:, Ssen.ongc ,,,. vk1comm~~ 1<:"t35, rl'\' he-:=:, L.l::lci
i'OLld~;w,;J,j;\I-d~: Li.gtC)····DE;'·I·~ .t98.1 lh!=,-e i", !.t+ " pLl.li·:sllt?c1
lnformatj.orJ 011 \-1. !lilt '·i!,;:I.-IS ~n the new ha.JJ~t2..rs E!'Si''''''c:i<:.l! ill
1_"'.1....:0 "j~t ria. T: to::; P ",pE' I" S d. ni!'X~lilln..::'ry d=SeSl::;illLf',t- 0'[ 0
!i_~ ta-is.Us. 'fis'Leri~$ :J.ll !!':w'lhenl lo,Jalel'·:;t cJi' t"h. Ld 2.
--;-·HE:. l',HRD... Ur:-:-HJhl iT' Q.... tII... UTIrUS. J
'h<.:' ?)·;~rt date 0 flrs'; intro 't,L~ti n ur' • C.:1.-.!f·
I ~Ih~ )1- ...._r1..:.1 1.5 IJr ub"" ly unl;no~'JI but t oc:cur·("~d
19~.1I5, LL,E-I C 'UiFie (19":"6d. b:; 1967 ) l'eoPOI-ts '\'la'-
c; toe ~'.E:'d 111 to ,<"'ar;jl?t·, '-l'"er (Uq anch part) in 1 f7'54· Vli;1 't,h:= I':
lah~I:C. :'-Jhic:n had I.H2E:'j; \::;t C,,:.-.rl ill 1.936 i'lom L~~~ 1.:lI.lfI·/oryi.
or i .. 1-; n1: Lh~s" G tack, ng!1" ~<Jas Lake E:ch,Jo"..lr:l" Th~ sp c i!:.l' \0'-1 "l ''''
':,[Jrl'~ed ·..·Tom 'hE: I"l~~' '·h3.l;1 t",t ~ri th,;"" sam~ ,..ea.l- .• 1' he 1~.,;;l.Q- -a
-' QC ·..ing _, rt.::Ir·~ 'I'Ll J.1 n.' E!L1 1'IIr-t!It:.'I·- .,"\:Ddd. 9'" of L..,.ke V.l.ci:or':'.::l in
I::en,' and r",n:::ar,·.F'" WEd_Ej-'" bet·iPl?['i 1.9216 .-,m J,,(;l58 t-L.th fr t ,- IT>
i~8J.J·nsi 17.1.sh 'onds. rJlor'e stockir-'9!i'· a!' L;::,ke ~)iC-CJ-l.Ci ,II::II"'"'(~
cc;ncj.ucl QLt '\1 lW I::,n'l:ebb" ·Ugdlld.-:)\ etwel'.'!n 19~ I ·;:m l '.'-i&'?, Til'::'
L:d.tS't- sL c:1:.i.r"'1gs:. I-JFore m ssi.·'s invol"'illCj -E;ln;5 .. i +!1c-,Jus=>." .• :: '._ .1,
~ ... -.:. ..! Dr.i.l;JJfI L:; noL ,,.,eL . CoL" me"-, ted l-'lIt oJ = ploba 1 T, r'( I.~._,...
AJ br.:;;I-:" ' . ", (:l'UH:~t- "I '~i;;E C It':h a::· ~:.cu:,Qn~":i L.nd ,janiS of E.:..t'S"'E'rn
Ll-::3.liCia L..C:/l'iE'-Nc:Conn J 1" I '3 We ::Olnme, 1960b ~ 1967 : T e
Lcd l?'~ ~ 1 Jt.>rl-~-Ed Wi:\'-d 0 y- j g 1 i'l U f V. Q.1...1 ~t;.!:l"5 ,e i-C.",;; e Ii t s 1].
Q.:b-l..g t i-.£.!dE. ~.. ~ C1.!..,!.d§. i T n~·l'~ '" v "'"""' "_ ~)8~ ) •
(, p,t1.. t. h-orr Ol":.eo<: hr9..!Jl:!"::" n .l.l at:i cu_~ II ct'. h~~ 't ~l.lf e!=,r; Ln duc:c.,'J
L 10 Lc.. }:,Ei \j"':c'lt.j :I.':;;' bc=b'>l8E'n 1951. '"'ntl 3,1:,'0,' "'er e ~Ly .Leur- "S' "c. I·!...:.. .. T"
~_L1..1!..~ nc.l S." Jn~l:::m()tl]er"C11 =:-l. n~lL_~,A...l.i) - ,_he] 030-;.- un Jj. -., _1.n'1
(f-CHll •• ",ftI' J.. <3. TI,,,,, pic: turp. I' .1.n n;JduL.li Ofl5 i", ~omel>,Jhai: r II L:;;r::·
?~ . ~W<=J \/ ...\ '= l j )83) SLI C1 9 r.:.~i:. t S '.. hZ,\t: L~sj:J. c tL~ ,- -'lffiO Dt, IJ r _11
by' clL': :!..dpn w~ thL- z 1. ...J iii am \...<:\1':19 ~~1 be t. She =< 1:::,-, ~o.tn Ls:
Ih':-4t ,I,~ .tal-, '~J s ,:,tocl',ecl wilt! Lt-]E) La~.e TI 1~lc",nCl :·.bsj...!t='C.1.··"'~ 01
'}. !l~ to": H .. l.~-=, (=kJ. f'tl1qti..!::..I,,!.§. yulc,!l.["[::!:) "
r·'~·\ST l I LA!" I {~ F 1 S IEFN CJF LAkE I I 'TOF~ A
It,:;::· ,ist: ,':I \':It the 'l.S/" l.nq inwusf'jr',' 011 L.al':£ Victor~a up ~'C1
t.t-'18 mir.l-~i;.:t'';.~$ \-..185 - ;L'.i8I, by ,'[ann (1 9 69). E'./~n in ~.. b5_ c:e of
t; ",,' -c:' 1'-e c: P I' d s ~ t, 8 r- i= W;:O] ':'> \/ 1. r t, all y ,CI j ill~ 3.L t. em t h, s t CH_ k'. '.:; b.
5ubsi!:;l:al'l::-~ '-eLuirp-l'n:=nts LI\-. \..u '_he .190(.05 W!l(""-l 1:11 1 'l-Ilst':: wer~
l,rl ';:.I'·oduCS1d a6 .01 f,ew '1 j sr 'I ng te"~ n iQU8 L~d a ,j :"'cW,ta t. ,')
Lo~t. ineLJ C',ccumu.1 :::;1'''(?O 5 L'c.k~,;. Qr ur~ochr r.Jm!..:::1.. ~J.§..n I;U5 an r .L. __
.. e _. u" i be r:I b.v e a 1- 1..1 E' r: p 1':H"'1;iJ 0::: a _. {-I I: 1. 1 -, 1 d\ L:. k .. . ~J 1. t fr; t h .<:
31 t.n_due.lion of '.J E' ':;l,ill-ne ; cCiupJQ{ wit.h h~~ QfJv. Ii .:.Ii' r ull
cell ·_1~9S n J COrrjmUn LCd l:i.;:Jn5 '- I (J In U~e l' 1<'.6.' 1\ L "". f .l.':- t I.to r du. e , f 1.- •
~,~sum. J cnr.!mC'1n=:L:"'lJ rC:'lG'a Fly 1916 'he CI3 tch r-",_E.' rl"" lIe p
n i 9 r-,t. (c: p. n i 4f1Qi;?d f t 'om 2:5 to .lOU g,. ~...!...!...!.§~l1._~-":.'.i j n =-' '-l i n_
1.2, m''T', 18t 01" 50 'la,ds len 4:::, m) (::.,i..iFFRC, 755/56,. -h o
I] 1 _ . -I let t;' ,'I12)!= '::;'0 ql...v.i. ·l!...S 1'" pDpU I,;u- Lhat- tilE! Tlsi I'IY e'r f- -'
1 nr t"'~ '::::l:= -l-:C,,1 ,.. iiI-:: p.,,~ h~n ;:. h;,:J.t by thA mid _. '19 2G=i, ':I-H? num' 1"'1- Cl T
ti 1... r: 1 F,: ElESE.·n t i all _ O)scu J.l.?ntLI~,) r,0J:: 'lOlL 1.l.1 Qd i.. c: ' P ! r,
yc:.n;:;:-=l l;!L cUI J 4-7 !:::.'_",EwhlO:.6.- ir=.HFF-:O 1~"~Ll;5:'~ Mann. 1~_')
r:lllo\-'Jing"'l 5Lwvey af LtV;? 1_ kt:.. )'h.ctot'l.a fJ-shar-le-='f Gr'.:,. am
1 eCCl/1FIlCr [j~LJ ,:.\ (fl81E 5 i;'.8 ""(Ill ... W f ~' l nch!!!s (1;?/ mm J to pI" r f.::.'i..': i. id..
r;;;s(:L,lell:!=J.\S" nd i.i\ La].·. .:. IN .k' d"·~.:ho -. tv I~E' Lot s._LJ" f[-i! TOt" tj;;:h~
'-I?r !<:i .. ..lC:q-, ;'3r'!d cc:IT:C'h-·dii!.toC\ f'DllL:I::-' f.r. Tiles~ k;JIi:.<!-e In-.t'ilt: d.in
lQ3~ and the I ak~ Vict~r~8 F sheri~~ ~~rviLe ~a~ ~~~~b
l"~"a17 (f'1ann, ::''7'6S',_ Tn ,=>pj,te '"IF U'I(?s(-;' 11iECl~ r""~ E111d th L.
,j1"'~Jt F=;,::;.tt:ll 'hJl OWit'ILl t-hl:1 war 1f' W';II- 'I t::' ,~"t I pe'l- n".l.: pe,- nl._ t:
ni Q. titS-'l.Je'!I'lL,g"" cln:)!:lpe" 'j'r'om ~'''_' pe"C,'Jeen '::r~3-3/ r) , l e,.',:-
i:':1nrJ l" -:J .Ln 195~) "- Mann ~ o. c·~ (:{"io Q.. ~:'~~.,l..§::!..h~? t,Ja,=,fl" I I, _ +-
, II u,n b ..... 'TO r"'"", _ rl~n-' than bv ~'4~' " ~ l t" he:, .:1I:H5an CC .,. a P, 1. L-":.
d:1,·t'f;~, ;~ll!: ..lz; b-'t.!I'JPen gma.1 And l.a.n;j8 ·'.ish encCllt-'.;J.geo. 1 1 r:i hL:.' hi'
f:.5'·1 tt.h (.Il..,d",n siz~d q 1 "'n~l5 COI- WI..,iLh j-hsre b'oJ_r--::f 1-10 it -;Jrl :1 d
diE"':· ,-~sLi lc1lnne. "fhl! ... 1'nJm J.9'jt, ti '-G' ppE",. .... C,2d ir', +,H:'
f i~ 11 t:: I' '/: 1 I I r I t. s: 0 'f '). • ~ 1 n r: h 1 1. 4 m m ) r!H::. S Il , T' '.L ~ r H suIt:8 LI ~ I'
,:::uc·lsldt='''''...,lE' :nr::r-_c:.5t: : pt ... d.i'\:C:· t.P tilE fjshelillen .;:J,:'ld~ W':"-Il [:Iii.'=:;['
nt;~t~, C= /-10''''. !,:1r ~_~y_.~r ~""S l -i e n"sl.: eel.
'Ih~ siTlZ:\Jle m'=-)1iii!l.d-· eo"",
"~'e ~t~ 5(_~s and ~~~ly 6(~~.
Ci I §mc: 1-J..CQ.m.i.:. :"."..<''!I':'::.<:;-'' h-*....!..i:.§. -lh 1 c,I-;
9,' :~.. flU havs a. 'o'~er ~Ir-owth
f :3" ('il e'. !:or?!;.;;!"'I"'" l' i.d""~prl::.:~J r,
" hE'S ! t=' t=; m£1. ,l.f I l! ~: ,ap ',.. l,t I eo:- '0'_ k _
11oi\ b en =.I,own to g" Ot··..1 to '-. --' fnc.3 _ .l _I
r;,( - tl,Ctn 0 :s.?c.ul~ntu~ I.!:r-.FF'RO,
t;;:
~,
'-':18 ' 5'7) u i~I'i ;;.nc-\ c=~...~d ','j.sh:Ln ef-tc)rt" W, .. \,a L"h.ili~. "'Ee; i-'j
\-;)vel'- ... I'el at 1 i.lF\ 1" shol- ~e,' "erJad tha I d' d Q.. '=5 C 1.•\ en tUg;. ~;
L II pensa '(JI~Y T.:lC Lew" as t j':2 CtPP5'~~I~:,).n'.:...E 0 LI,e ~n trom"tced U.
li? I(;Clst.ich.s ctlld 1." ~.iJ 1i.i. T.llo\.\gll Q.. J~ "lab.!. is ",t:t.: 1 dtlmln,-d::ed
'h(_ comme "c:i:3.-. r.:i;'~I:ch ill _''T6'2 fEAF GU., e,' 5;"
"I!e PP-~ ino 1. 96J -196::; wc:.=; c hal"··c,~c tcr ~ ~:..d b, C' ··;c-ep·. _1,:)[" ~, .L .I.,
l-~.ins l',lh .. -h led to a l-i~E' 1.1" j- I\::! l"'d·t r' J9"/el 1.c'f .. e
'1 he eo'ffpr '-'::: It t.his t-isQ. 1"'''''''''12 the 1'1 notl..l/ 9 cf 11,::1
mc·,-'-gl.IJal ..::l,'02.= of tl" l:.:\k~ an th\::' c,·-e.ation '-.)"r i'l W Ci":;~LI,es ''''ILl
1""-LIDen--:;. If=~::ling LCJ l"np.L',Eifl~Mts n i.lClp.t<O\ 'SL.~- "S 'W~l'C'rrfTl(",
1'7\.,5 pJ 1 t:ht= t:, J i.ine,,,. 'I.)uth er 'emi,: ct u 1 nt 'ad .wed ·::ipe.:~,-,,=
f E'ct r d ::'11 'OIlJCM,~r-- \ ,,~, 1 l. e tc-, es"
THE rROWT" UF THE L~'.ERY -DR 9."
o,Tlaoc;.h.'::'Q.mi:: ru. ~9.-..:l,9~ i::,ppecr,-=-d ,n the u:"l.Imen::":"=.tl r-e(;:,Jf' ds· 10'
the first tlme i'l 196(l Uk'))CQmmF~ 196,0 /' SL 1C:10 -L!,e spec.":"e:-
:,p·'m.. s t.o d l'3Tl;;i'? -=J.ZP~ l:~It:::"'-;:(:)cl-:"ing of l.::hl? Bper.: 2'" .. I' ~~kJ:0
\.ictcJr-la in 'hE' } J5'Js aqc:l 1760 ! ..;;.d lJeem e~,pl?r-.tc-d ,p L._d tel 3-
r!~ _U. n 0 f tIle L\S~? o' the ~ 'nch ~'~'<.7 ,nrlli mes g.l .E~·~ :lllcJ" t,
lnr ..,--d.=.~ t"r-I6" LDmme.rc;,ldl -r·l.sl",e, y. H J';"/el; '_h ,0;;' U JEr.;T:·: 'e ad I.Ll·.·.
often fL\l'f~l.l-:=,d P/ 1')6::;; an t-h(;) 5pe-::lt~5 cOrtstltutp.d Ie'::;:::: +1 Lo."
pe cSIIl"' ['If ·:.:I!e CCJf1i,n~ t:i .. io c:a"cil (d£~lc.:ClfT'\(I\E:? 19i:.<="). ~ t·I~,·.,- I, '.(1\
1'7'6":1 no" Lhe sp~I."ies st'.'::u- ,so fei':"ci ril1S) j,r-omi 81"1'&':'/ .1.-, j-he
'''r'lWil?, c..j i:: 1 ,.>..,!. c: he:..:;. T 1--1:::')1 E' t-sen;;! v":!.I~YinQ de,;) 1-\01 ')5 J f P"- ...JI!L1.11I."nt:E
~efler.i the gaographlcal locat1cn 0t I'~shing gr~urd ~n
··,(rrn:;i:,.LllaT~ ['l(:':I·:..od::,f stocki Ig(T.;"ble :~:')" ". :Jpp~al'''s h.::J 'h
~pe':lE~ f~r'6t .",-::;·l:~',I~=.hf:ltl :1,ls!21i' to tll~ ~lE'S+-. D" ·t-h~:, lal;e 'foil' I?d
0" irlr 1£0:\~:,+. F'r" L E'nd .:dl Jar is Ell i' ""bb~ n F~t)rr\ 1 ab lco_ .1 Clnd _. ~ l' _.:::
-1 e.3t t t- a -r. rY"Ot" \:r)t:·: 1 a. tf"J 1961' S l.,l - to ? ~s.en t Q.. r J... (=!~.~.J':_~s ~
.9. :59l"lfTled C\ TI"; 'I or' I~n I 'J . n t h~ c: tWTI',"TC 1 1 f:, sheol;. 01' Ld 1 ) i 1: '. oj"" «
~lrlci he.s ent::l:.1uI·-o:\\]ed 5t "'etlHTI to +hl? USE' 0' t .. e 5-.~.r-lch gill rl.1:..
F!' CTORc" F,:.o.VOlJRlt>.l::; THL: GROliJTH 'jF
I) 1 l..';lOR Ht
HE f> NT LCl .c..U~' F I ~ HEF.~Y UW.E:.
'1'1.81 "F.l.S$l."e- .!..rr'6')!:~ sl'oc,~LI,qS '~ff ·ntl-;bb~' tol] wed bv t.,.
i'::::l.ng l.ak.~~ levs~'5 -::rJLt!C ha\ortm enllan-'E;d 'hE f ~'''l:11Er £·pr- .. ~ ..... of QI
n..........Q.£,L_LJS _.sl-l_c~-i3.11y l·Jt.. - i,e a JCH::.'2lr-anr:r,:> ot nE~~1 bt EO in 01 f''S105.
",~rt ~du.1·~ion';'·d fa.c:-h:w idvcn.tr-ilg 1.1.- ni"cL~~" !5.L~a 7'i~ n:"'ll~G:.'d
L..[JA·'r""Ll ... .! UI'I for- space b,r 'Lhe r~cll.Lc:5'd 1::=,.'21 c; of tliE' ",,1 dem- r Q•
....E.c u ~ ':=.-'..I:l"t.~",\ s a. C.' x..~£.i.iLb i ]b.3...~,
\' ~fl.~h.Lrlg 1;~J,t". incr-ea.sed' Lt=l.:? of :SiJlcill m~~i-; (.Jill nt:.t~~ \ T ~:l
t,; ,,5' .7h·- .._4 Tlm). ,'3.l"d unr-E.sL.'i.ctE)d U:5F..' of bec:clo :::.eLllec i.n 3l.;/I)P
;::; ea::: n",d c.e ~OfJLl_<:: (-iarr It-v"!"?lE of 0 es~uJent s and U.
JC1rUi.L:l.l..~~" T1 ~ ~'l .. ltJdur.l?'d Q. E' •.Ko3~).C:· L\S: and 1, :::iljii. m~";d' a
,'2t1l1J·1Ir· ...H ..·y .lmpc:.c:t b(.1." 12 e? 8 .. SO P -"l.n:ni._.)o _ ,~r'-isi-Ied 1 r-e~. 1.,-
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